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The Colony, Texas

l. INTRODUCTION

Halff Associates, Inc. (Halff) conducted a Left fucane Evaluation on behalf of the City of
The Colony for the Paige Road / Memorial Drive iagztion. Figure 1 below is a map detailing
the intersection location.

Paige Rd. / Memorial Dr. intersection

Figure 1 — Intersection Location Map
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Halff is currently in the design process to wideerivbrial Drive from its current 4-lane divided
cross-section to a 6-lane divided cross-sectiohe developer of the currently vacant tract of
land located on the southwest corner of the inttiee has requested a variance from the City’s
design standard of 275 feet of storage, for theébeasd left turn lane on Memorial Drive at
Paige Road. The developer is requesting this negian order to acquire a full median opening
along Memorial Drive closer to Paige Road than \ddé feasible with a left turn lane designed
to City standards.

Halff conducted weekday AM and PM peak hour turnmgvement traffic counts at the
intersection to identify the current traffic volumpassing through the intersection. Halff then
generated trips for nearby vacant land areas, basedity Land Use and Zoning information,
and distributed those trips through the Paige Raglémorial Drive intersection. Halff added
those new development trips to the existing trafbtumes at the intersection, and also increased
these “total” traffic volumes by an annual growtter to project a horizon year scenario. For
each of these two sets of projected traffic voluntéalff then analyzed the AM and PM peak
hour operations of the intersection, and condugtezliing analyses to determine the maximum
gueues expected for the eastbound left turn |adBased on these analyses, Halff developed a
recommendation for the storage length of the easittbdeft turn lane on Memorial Drive at
Paige Road.

Il. EXISTING and FUTURE ROADWAY CONDITIONS

Memorial Drive is a 4-lane divided road with dedezheastbound and westbound left turn lanes
at the Paige Road intersection. As mentioned,fi&akEurrently involved in the design process
to improve Memorial Drive to a 6-lane divided road.he proposed lane configurations on
Memorial Drive at Paige Road are:

Left turn lane
Two through lanes
Shared through / right turn lane

Paige Road is a 6-lane divided road with dedicatthbound and southbound left turn lanes at
the Memorial Drive intersection. There is also @timbound right turn lane in place at the
intersection. There are no planned improvementaaifications to the lane configurations on
Paige Road at Memorial Drive, as part of the Mealddrive widening project.

The Paige Road / Memorial Drive intersection isrently signalized, and will remain signalized
after the Memorial Drive widening project is contple.
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. EXISTING TRAFFIC VOLUMES at STUDY INTERSECTION

Halff conducted AM and PM peak period turning moeemtraffic volumes at the Paige Road /
Memorial Drive intersection on Thursday, January 2@ 3. Figures 2 and 3 in the Appendix
show the AM and PM peak hour volumes at the intéise. A copy of the traffic count data
sheet is also provided in the Appendix.

IV.  LAND USE and TRIP GENERATION for NEARBY VACANT TRACTS

Halff developed trip generation estimates for thmearby tracts of land that are currently vacant,
but when developed, could contribute to traffic wgito at the Paige Road / Memorial Drive
intersection. The three tracts, their approxinsae, and Halff's assumptions for future land use
on the tracts, are described below:

Tract 1

Located on the southwest quadrant of the Paige Rblmorial Drive intersection
Approximately 8.75 acres
Assumed to develop as Business Park (25% coverage)

Tract 2

Located on the east side of Blair Oaks Drive betw®d 121 and Memorial Drive
Approximately 26 acres

Assumed to develop as a Top Golf facility (16 a¢ré4 tee positions) and Business Park
(10 acres / 25% coverage)

Tract 3

Located on the west side of South Colony Boulevagtiveen SH 121 and Memorial
Drive

Approximately 70 acres

Assumed to develop as Business Park (25% coverage)

Halff generated trips for these three tracts ushreghistorical trip generation data published by
the Institute of Transportation Engineers (ITE)te publicationTrip Generation Manual, '
Edition. Trips were generated for the typical weekday aMi PM peak hours. The generated
trips for these three tracts are shown in Table 1.
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Table 1
Estimated Site-Generated One-Way Trips — Nearbyakatracts

AM Peak Hour of Adjacent | PM Peak Hour of Adjacent

Land Use Street Traffic Street Traffic

(density)
[ITE Code]

In Out Total In Out Total

Tract 1 - Business Park
(108,900 square feet) 23 154 41 118 159
[770]

Tract 2 — Top Golf (Driving Range

(64 tee positions)
[432]
Tract 2 — Business Park
(95,290 sf)
[770]
Tract 3 — Business Park
(762,300 sf)
[770]

V. DEVELOPMENT OF PROJECTED TRAFFIC VOLUMES at STUD Y
INTERSECTION

Halff distributed the trips generated by the nearhygts, shown in Table 1, at the Paige Road /
Memorial Drive intersection. Halff then added thesips to the existing peak hour traffic
volumes at the intersection (shown in Figures 2 and the Appendix), to estimate the study
year 2013 total volumes at the intersection. Thasgected traffic volumes are shown in
Figures 4 and 5 in the Appendix.

To estimate a horizon year scenario, Halff incrdabe study year 2013 total volumes by a 2
percent annual growth factor for 10 years. Thesgepted horizon year 2023 total volumes at
the study intersection are shown in Figures 6 aimdtiie Appendix.

VI. INTERSECTION ANALYSES

Halff conducted AM and PM peak hour level-of-seev({t OS) and queuing analyses at the Paige
Road / Memorial Drive intersection, for the studgay 2013 total volumes and the horizon year
2023 total volumes. Results of the analyses wereated using standard procedures outlined
in the Highway Capacity Manual (HCM) through thes usf the Synchro 8 software package.
For reference, all Synchro output / worksheetspaoerided in the Appendix. LOS and delay
have been set by the nation’s transportation afficbased upon the amount of delay motorists
will tolerate before reaching various degrees aoftiration. The LOS criteria for signalized
intersections may be found in Table 2.
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Table 2
Level-of-Service Criteria for Signalized Intersects

Average Stopped Dela
(seconds per vehicle)

Level of

Service Description

Aand No delays at intersection with smooth progressioh tmaffic. £10.0
B Uncongested operations; all vehicles clear in glsigignal cycle. > 10.0 andf 20.0

C Moderate delays at intersections with satisfactorgood progression g > 20.0 and£ 35.0
traffic. Light congestion; occasional backups dtiaal approaches.

40-percent probability of delays of one cycle or rencat every
intersection. No progression of traffic along theadway with 90
percent probability of being stopped at every isgetion experiencing > 35.0 andf 55.0
“D” condition. Significant congestion on criticadpproaches, buf
intersections are functional. Vehicles requireaviit through more than
one cycle during short peaks. No long standingsliformed.

Heavy traffic flow condition. Delays of two or m@cycles are probable.
No progression. 100 percent probability of stoppirgirdersection. > 55.0 and£ 80.0
Blockage of intersection may occur if traffic sigilmes not provide fo
protected turning movements.

Unstable flow. Heavy congestion. Traffic moves fiorced flow
condition. Three or more cycles to pass throudger&ection. Tota
breakdown with stop-and-go operations.

Halff conducted both the study year 2013 total wtduanalyses and the horizon year 2023 total
volume analyses using the proposed lane assignraedtsaffic controls presented below:

Eastbound — left turn lane, two through lanes, esthéinrough / right turn lane
Westbound — left turn lane, two through lanes, sthéinrough / right turn lane
Northbound — left turn lane, three through langgtrturn lane

Southbound — left turn lane, two through lanesresthéhrough / right turn lane
Signalized intersection, with protected / permisgiasing for all left turns

For each scenario, Halff conducted LOS and quewainglyses for two cycle lengths — 90
seconds and 120 seconds. The Synchro softwaré¢hemasallowed to optimize the overall LOS
for the intersection for each cycle length.
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LOS Analysis Results

Table 3 shows the LOS results of the AM and PM gdealk intersection analyses for the study
year 2013 total volume scenario and for the horigear 2023 total volume scenario at the Paige
Road / Memorial Drive intersection, for a 90-secanytle length. Table 4 shows the LOS

results for a 120-second cycle length.

Table 3
Intersection LOS Analysis Results — 90-second clgrigth
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Table 4
Intersection LOS Analysis Results — 120-secondecignigth

The results of the intersection LOS analyses intdi¢hat the Paige Road / Memorial Drive
intersection can operate at an overall LOS D otebeturing both the AM and PM peak hours,
for both analysis year scenarios (2013 and 2028 )ath either a 90-second cycle length or with
a 120-second cycle length. Furthermore, the eastbdeft turn movement is projected to
operate at a LOS D or better for all analysis sgesa
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Queuing Analysis Results

Table 5 shows the results of the AM and PM peak kjoeuing analyses for the study year 2013
total volume scenario and for the horizon year 2@#28| volume scenario at the Paige Road /
Memorial Drive intersection, for a 90-second cylelegth. Table 6 shows the queuing results for
a 120-second cycle length. The gqueue lengths showables 5 and 6 are the “maximum” or
95" percentile queues.

Table 5
Queuing Analysis Results — 90-second cycle length
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Table 6
Queuing Analysis Results — 120-second cycle length

The results of the queuing analyses indicate tiamaximum (98 percentile) queue projected
for the eastbound left turn movement is 191 femttlie horizon year 2023 scenario with a 120-
second cycle length.

VIl. SUMMARY and RECOMMENDATIONS

Halff conducted a Left Turn Lane Evaluation for thaige Road / Memorial Drive intersection
to address a request for a variance from the Gifhe Colony’s standard left turn lane storage
requirement, 275 feet. The variance would applc#gally to the eastbound left turn lane.
Halff developed projected traffic volumes at théemsection by adding existing volumes to
projected development trips from nearby vacant @rigs, and by increasing the sum of these
volumes by an annual growth rate. Halff then caeld intersection LOS and queuing analyses
for the study year 2013 and horizon year 2023 ptegepeak hour volumes passing through the
intersection, and evaluated the results to deternan appropriate storage length for the
eastbound left turn lane.

Based on the analysis results, Halff recommendstligaeastbound left turn lane provide 200
feet of storage space. This is sufficient to acommate the projected maximum (dpercentile)
gueue calculated for any of the analysis scendli®$ feet). Assuming a storage length of 25
feet per vehicle, a 200-foot long turn lane couddelxpected to accommodate at least 8 vehicles
entirely within the lane itself.
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It should be noted that representatives for theclbper of the vacant tract on the southwest
corner of the Paige Road / Memorial Drive intersgcbbserved the intersection during the PM
peak period on November 30, 2012. The longeste@obgerved during the PM peak hour was 9
vehicles, which occurred twice (a copy of this datacluded in the Appendix). This observed
gueue could reasonably be expected to be accometbdatirely within a 200-foot long left turn
lane, once the taper is taken into consideratid¥iidening Memorial Drive will allow more
flexibility with the signal timing to address thastbound left turn demand and accommodate the
projected volumes as indicated in the analyses.
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APPENDIX

52 HALFF



QUALITY COUNTS, INC.

DATA COLLECTION & ANALYSIS

DALLAS, TX
MEMORIAL @ PAIGE File Name : MEMORIAL @ PAIGE
THE COLONY, TX Site Code :11223344
MILD Start Date :1/10/2013
LLL Page No :1

Groups Printed- Unshifted

Southbound Westbound Northbound Eastbound
Start Time Left ‘ Thru ‘ Right ‘ Peds ‘ App. Total Left ‘ Thru ‘ Right ‘ Peds ‘ App. Total Left ‘ Thru ‘ Right ‘ Peds ‘ App. Total Left ‘ Thru ‘ Right ‘ Peds ‘ App. Total | Int. Total
07:00 AM 0 330 11 0 341 42 18 1 0 61 2 49 8 0 59 10 8 15 0 33 494
07:15 AM 0 410 15 0 425 41 23 3 0 67 5 65 11 1 82 14 5 26 1 46 620
07:30 AM 2 538 54 0 594 32 36 1 0 69 11 57 7 0 75 15 16 40 0 71 809
07:45 AM 0 443 99 0 542 37 90 5 0 132 4 47 10 0 61 32 22 41 0 95 830
Total 2 1721 179 0 1902 152 167 10 0 329 22 218 36 1 277 71 51 122 1 245 2753
08:00 AM 4 324 74 0 402 42 60 5 0 107 8 39 20 0 67 45 39 37 1 122 698
08:15 AM 2 296 9 0 307 24 9 1 0 34 10 55 14 0 79 44 18 29 0 91 511
08:30 AM 6 258 13 0 277 25 10 0 0 35 3 52 14 0 69 8 13 12 0 33 414
08:45 AM 1 232 12 0 245 17 14 2 0 33 2 57 13 0 72 7 9 15 0 31 381
Total 13 1110 108 0 1231 108 93 8 0 209 23 203 61 0 287 104 79 93 1 277 2004
*kk BREAK *kk

04:30 PM 2 120 19 0 141 12 14 0 0 26 15 238 64 0 317 32 26 9 0 67 551
04:45 PM 3 140 14 10 167 15 21 3 0 39 17 267 59 0 343 48 31 22 0 101 650
Total 5 260 33 10 308 27 35 3 0 65 32 505 123 0 660 80 57 31 0 168 1201
05:00 PM 3 119 19 0 141 27 18 6 0 51 16 268 65 0 349 46 27 24 0 97 638
05:15 PM 2 133 30 0 165 25 17 5 0 47 23 295 71 0 389 43 25 32 0 100 701
05:30 PM 0 106 24 0 130 17 18 5 0 40 24 297 62 0 383 37 39 26 0 102 655
05:45 PM 2 102 20 0 124 16 21 5 0 42 12 309 72 0 393 39 39 22 0 100 659
Total 7 460 93 0 560 85 74 21 0 180 75 1169 270 0 1514 165 130 104 0 399 2653
06:00 PM 0 112 18 0 130 14 11 3 0 28 21 275 84 0 380 39 37 8 0 84 622
06:15 PM 6 116 17 0 139 16 19 12 0 47 17 278 75 0 370 28 19 20 0 67 623
Grand Total 33 3779 448 10 4270 402 399 57 0 858 190 2648 649 1 3488 487 373 378 2 1240 9856

Apprch % 0.8 88.5 10.5 0.2 46.9 46.5 6.6 0 5.4 75.9 18.6 0 39.3 30.1 30.5 0.2

Total % 0.3 38.3 4.5 0.1 43.3 4.1 4 0.6 0 8.7 1.9 26.9 6.6 0 35.4 4.9 3.8 3.8 0 12.6






Existing (2013) Volumes - PM Peak Hour Figure 3
Paige Rd / Memorial Dr



Study Year 2013 Total Volumes - AM Peak Hour Figure 4
Paige Rd / Memorial Dr



Study Year 2013 Total Volumes - PM Peak Hour Figure 5
Paige Rd / Memorial Dr



Horizon Year 2023 Total Volumes - AM Peak Hour Figure 6
Paige Rd / Memorial Dr



Horizon Year 2023 Total Volumes - PM Peak Hour Figure 7
Paige Rd / Memorial Dr



HCM 2010 Signalized Intersection Summary AM Pk Hr - 2013 Total Vols - 90-sec cycle
1: Paige & Memorial 112412013

a0y ¢ YAt N4

Volume (vph)

Number

1863 1863 1863

792 706 2229
3 17740 44587 6751

b
16951 17650 1774.0 16951 15833 17740 16951 17436

3& d Lk ey
Lane Grp Cap( } vehlh 3761 6027 2815 3476 7157 3726 1B33 25426 7917 7064 16951 8718
7064 1695.1

1000  1.000

HCH ; . b
HCM 2010 Level of Service C

1/16/2013 Baseline Synchro & Report
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